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Convergence problem of multiple Fourier series and Gauss circle problem
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The convergence problem of Fourier series has been largely solved by
research up to the 1960s in the case of single-variable functions, but in the case of multivariable
functions, there are still many things that are not yet understood. In recent years, in addition to
the Gibbs phenomenon, the Pinsky phenomenon and the Kuratsubo phenomenon have been discovered, and
the complexity of the multivariable Fourier series has become more apparent.

On the other hand, the Gauss circle problem is a problem to evaluate the error between the area of a
circle and the number of lattice points in the circle. Gauss proved that the order of error is less
than or equal to the power of 1/2 of the area of the circle. In 1915, Hardy conjectured that it

would be as close as possible to the power of 1/4, but it remains unresolved today.

In this study, we have proven the equivalence of these two seemingly unrelated unresolved problems.
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